Reaction of hen egg-white lysozyme with tetranitromethane: a new side reaction, oxidative bond cleavage at glycine 104, and sequential nitration of three tyrosine residues.
We found that the reaction of hen egg-white lysozyme with an equimolar amount of tetranitromethane (TNM) at pH 8.0 and room temperature yielded derivatives in which the N-C bond of Gly104 is oxidatively cleaved, and a mono-nitrotyrosine lysozyme in which Tyr23 is nitrated. This bond cleavage occurred more predominantly with a decrease in the nitration of Tyr23, when the reaction was carried out under more dilute conditions. A possible mechanism in which a phenoxyl radical of Tyr 23 (an intermediate of nitration) is involved was proposed for this oxidative bond cleavage. When lysozyme was reacted with a 10 times molar excess of TNM, in addition to a mono-nitrotyrosine lysozyme in which only Try23 is nitrated, a di-nitrotyrosine lysozyme in which Tyr20 and Tyr23 are both nitrated and a tri-nitrotyrosine lysozyme in which Tyr20, Tyr23, and Tyr53 are all nitrated were obtained. However, no other possible mono- or di-nitrotyrosine lysozymes could be isolated. Thus, it is concluded that the three tyrosine residues in lysozyme are essentially nitrated sequentially with TNM in the order of Tyr23, Tyr20, and Tyr53. Since the derivatives obtained here were all active, none of the three tyrosine residues or the residues around Gly104 are considered to be very important for the lysozyme activity.